Most recent clinical practice guidelines on nutritional support in the intensive care unit (ICU) recommend that critically ill patients should receive early feeding (within 24-48 h after ICU admission), via the enteral route (enteral nutrition; EN) when feasible, and with an ultimate caloric goal of 25-30 kcal/day [1] . Meeting these conditions has been shown to be associated with reduced risk of nosocomial infectious and non-infectious complications, and also with decreased length of stay and mortality [2] . Conversely, guidelines recommend postponing or withholding early EN (EEN) in patients with hemodynamic instability [1] [2] [3] . Indeed, these patients are at high risk of impaired splanchnic perfusion and subsequent bacterial translocation or gut ischemia [4] . However, withholding EN in patients with shock may lead to delayed EN, subsequent severe underfeeding and further reduction in barrier function. Both conditions have been shown to be associated with poor outcome. Thus, whether EEN may have beneficial or deleterious effects in patients with shock, remains highly controversial [5] .
In an article recently published in Intensive Care Medicine, Ohbe et al. addressed the safety of EEN in patients with severe cardiogenic or obstructive shock, requiring venoarterial extracorporeal membrane oxygenation (VA-ECMO) [6] . The authors designed a multicenter retrospective study, using data from a Japanese national database covering almost 90% of tertiary emergency hospitals in Japan. The main hypothesis was that EEN might have deleterious effects on outcome in these specific patients, compared to delayed EN. Of 179,821 mechanically ventilated patients treated with noradrenaline for cardiogenic or obstructive (pulmonary embolism, cardiac tamponade and aortic dissection) shock, 1769 patients were treated with VA-ECMO during more than 2 days and were included in the study. The acuity of illness was severe: 68% of the patients had pre-ECMO cardiac arrest, and 63% died during hospital stay. Ischemic heart disease was the main cause of shock. No patients with septic shock were included. In total, 220 patients (12%) received EN within 2 days after the initiation of VA-ECMO and were classified as the EEN group. A careful statistical analysis using marginal structural models with inverse probability of treatment weighting was used to account for time-varying confounders that may be associated with the decision to initiate EEN. Compared to delayed EN, EEN was associated with reduced hospital and 28-day mortality. There was no difference in incidence of bowel ischemia and nosocomial pneumonia when both groups were compared.
Whether or not EEN may be protective in severely hemodynamically unstable patients with cardiogenic or obstructive shock unresponsive to conventional therapies *Correspondence: jean.reignier@chu-nantes.fr 1 Service de Médecine Intensive Réanimation, Centre Hospitalier Universitaire Hotel-Dieu, Université de Nantes, 30 Bd. Jean Monnet, 44093 Nantes Cedex 1, France Full author information is available at the end of the article is particularly relevant. These patients are at high risk of impaired splanchnic perfusion, intolerance to EN and gut ischemia [2, 7] . Data reported by Ohbe et al. are in line with previous observational studies indicating the safety of EN in patients with ECMO (VA and VV), and with another study using a similar design in mechanically ventilated patients with shock [8] [9] [10] . However, interpretation of the results of this study should take into account its several important limitations. First of all, despite the large number of patients included, the multicenter design and the statistical analysis limiting confounding factors, the retrospective design precludes strong conclusions on causal relationships between EEN and the outcome data observed. Recent history of nutritional support in the ICU has taught us that data obtained from observational studies were sometimes not confirmed in RCTs, and even opposite findings may be encountered [11] . Second, EEN was defined as EN started within 2 days after starting VA-ECMO. This definition does not comply with guidelines or previous large RCTs, which define EEN as EN started within 24-48 h after ICU admission or intubation [1, 2] . Moreover, in the current study, centers did not record the exact time between intubation and the initiation of EN, and only ranges of 24 h were provided. In total, 8.5% of the patients had ECMO started 2 days or more after intubation. Third, prescription and delivery of nutritional support in participating ICUs were not standardized at all. The incidence of enteral feeding intolerance (EFI) and management of EFI were not recorded. The amounts of nutrients received by patients were not reported. Furthermore, criteria for bowel ischemia were not predefined. Finally, despite the use of marginal structural models, the influence of unmeasured confounders cannot be excluded. These study limitations suggest a large risk of bias and preclude definitive conclusions on the impact of "early EN" in this specific patient group.
Nutrition therapy in the ICU comprises a complex decision-making process which includes the route of feeding, the dose of nutrients, and the timing of administration. Recent RCTs have shown no differences in survival and nosocomial infections in patients receiving early parenteral nutrition (PN) compared to early EN [12, 13] . However, compared to early PN, EEN was associated with more bowel ischemia when studied in patients with shock [13] . Other RCTs did not demonstrate the superiority of "standard" caloric goals compared to trophic feeding and permissive underfeeding [14, 15] . An observational study on mechanically ventilated patients with shock suggested that early nutrition, but not the route and the dose, have an impact on survival [13] . These data are in line with the most recent meta-analysis showing no difference between early EN and PN, but reduced mortality and lower incidence of pneumonia with early compared to delayed EN [16] . The debate of the optimal timing to commence nutrition in critically ill patients is thus clearly on the table. In the future, studies on the best timing of nutritional support in the ICU should use "standard" definitions of EEN. Moreover, it seems advisable to also better define "delayed EN", which is not just a start after a predefined delay in daily clinical practice, but after clinical relevant endpoints such as the withdrawal of cardiovascular support or achieving a predefined level of hemodynamic stability. Thus, the optimal cut-off used to define "delayed" EN may even be later than the definition now commonly used to define delayed EN, and may differ from patient to patient. Using different cut-offs to define delayed and EEN may also confer larger differences in effects observed on outcomes, and, thus, better definitions could facilitate future more rigorous and convincing data. Future studies on this topic should also be performed in the settings of well-defined management protocols for nutrition therapy, to limit bias and to circumvent pitfalls in the analysis of the results obtained [11] .
In conclusion, Ohbe et al. provide new data suggesting that the best timing for nutrition therapy is probably "early" in critically ill patients with severe circulatory failure. However, the study has limitations mainly related to its retrospective design. Moreover, it strongly underlines the need for future carefully designed RCTs to provide high-level evidence on how to initiate EEN in high-risk critically ill patients. How nutritional therapy is provided may have an impact on the outcome of critically ill patients. Therefore, let's prove it!
